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Objective

• Analyze the effectiveness and cost-effectiveness 
of a mass meningococcal vaccination program 
(MCV4) in 11-17 yrs adolescents in the US

• Evaluate the individual (direct) and potential 
herd immunity (indirect) impacts of an 
adolescent vaccination program in all the 
population 
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Design

• Monte Carlo simulation analysis

• Hypothetical population
– One million 11-17 years old cohort within a 10 Million 

US age-representative population sample. 

• Strategy
– One time mass vaccination in 11-17yrs + routine 

vaccination of each new 11 years old cohort

• Time Frame: 10 years

• Analytic Horizon: Age-specific Life Expectancy

• Discount rate: 3% (0%-5%)
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The Model
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Epidemiologic Data

• Age- year- and C+Y+W135 serogroup-specific 
incidence rates (1991-2002)

• Age- and serogroup-specific case fatality ratios 

• Proportion of survivors with sequelae by condition

• Vaccine efficacy: 93% (39-99%) from MCC 
campaign in UK

• Duration of vaccine efficacy: 10 years 

• Age-specific herd immunity impact: UK experience

• Coverage in adolescents: 70% (16-95%)
– Shepard et al., Pediatrics 2005
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Annual Incidence of C+Y and B

Serogroups: per 100,000*

* Active Bacterial Core Surveillance
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Case Fatality Ratio: Age and 

Serogroup Specific  (ABC data)*

* Active Bacterial Core Surveillance, 1993-2002
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Proportion of Survivor Cases with 

Sequelae by Type of Condition 

* Edwards et al. Complications and sequelae of meningococcal infections 

in children. J Pediatrics 1981; 99:540-5

** Baraff et al. Outcomes of Bacterial meningitis in children: a meta-

analysis PIDJ 1993;12:389-94 

Skin scarring 7.6        (0-19)

Single amputation 1.9     (0.5-10)

Multiple amputations 1.2     (0.02-6)

Hearing loss* 8.8        (2-20)

Significant long term 

neurologic disability**

2.1   (0.02-11)
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Percentage Reduction in Attack Rate in 

Unvaccinated Cohorts After MCC 

Campaign in UK
Herd immunity impact was chosen randomly from the following two studies:

Ramsay et al., BMJ, 2003: 326:365-366

Balmer et al., J. Medical Microbiology, 2002:  51:717-722
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Cost of Illness*

* Cost measured in 2003-2004 in Shepard et al., Pediatrics, May 2005, 

were updated to December 2006 US$
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Cost of Vaccination

• Cost components of vaccination program

– Vaccine
• Public and private sector prices

• 2006 price of meningococcal conjugate vaccine

• Wastage 10.7%  (range 0-25%)

– Administration fees 

– Adverse events

• Estimate of cost per vaccination

– $83 Base case, (range $64-$114)
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Results
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Annual Number of Cases in the US Attributable to 

C+Y+W135 Serogroups With and Without 

Mass Vax in 11-17yrs (Two Herd Immunity Scenarios)

*Assumes Herd Immunity impact equivalent to the reported in UK,

93% vaccine efficacy and 70% coverage in 11-17yrs

825*
(48%)

156

(9%)

Reduced

Cases (%)♦ No Vax ▲ Vax No HI ■ Vax 100% UK HI
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Cumulative Number of Health Outcomes 

Prevented in 10 years for the US* 

* Assumes 70% vaccine coverage in 11-17 yrs and 100% UK HI
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Costs of Disease, Vaccination and Health 

Outcome in 10 years for the US*

* In Millions 2006 US$.  Costs are discounted at 3%

** Cost per vaccinee $83
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Cost-effectiveness Comparisons of 

MCV4 Interventions*

* Cost were updated to 2006 US$ and rounded to the nearest thousand

** Assumes 100% UK Herd Immunity
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Net Cost per LY Saved* Under Different Herd 

Immunity Scenarios: Median, 5% and 95%  

(Mass Vax 11-17 yrs.+ Routine in 11 yrs)

* No valuation of productivity lost due to premature death

Assumes 70% of vaccination coverage in 11-17yrs & $83 vaccination cost
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Cost-effectiveness Comparisons 

of MCV4 with Other Vaccines*

* Cost were updated to 2006 US$ and rounded to the nearest thousand

** Assumes 100% UK Herd Immunity
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Strengths and Limitations

Strengths

• Complex modeling with direct and indirect effects of 

vaccination

• Explicit use of incidence and CFR surveillance data 

for MCV4 vaccine-containing serogroups

Limitations

• Data on vaccine efficacy and herd immunity are 

from the impact of MCC in the UK

• Quality of Life during the acute disease not 

assessed
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Conclusions

• A one time mass vaccination of all healthy 
adolescents followed by a routine program in 
preadolescents could have substantial impact on 
burden of disease
– up to 48% reduction in cases

– 80% of prevented cases are from herd immunity

• For the same duration of vaccine efficacy, catch-
up and routine could be as half expensive per 
LY saved or QALY saved as routine vaccination 
of 11-12 years old only.
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Appendix 
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Annual Number of Cases in the US Attributable to 

C+Y+W135 Serogroups With Mass Vax in 11-17yrs 

(Four Herd Immunity Scenarios)

*Assumes Herd Immunity impact equivalent to the reported in UK,

93% vaccine efficacy and 70% coverage in 11-17yrs

825*
(48%)

156

(9%)

Reduction

Cases (%)
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Cumulative Number of C/Y/W-135 Cases and 

Cases Prevented in the US* in 10 Years 

(Median values from the Monte Carlo)

* Assumes 70% vaccine coverage in 11-17 yrs & vaccination cost $83
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Net $/LY saved* of Targeting Vaccination
Top 25% Endemic Counties vs. All Counties 

Incidence: ~1.57/100K (Top 25%)**, ~0.8/100K (All) 

* Total Net cost,     ** Average of 5 years (‘98-’02) ABCs data 

Assumes 70% of vaccination coverage in 11-17yrs

All counties

Targeted counties


